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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a power branch and combination device 
capable of performing multi-layer interconnection and simplification of a circuit. 
SOLUTION: The power branch and combination device consists of a first and a 
second dielectric substrates 10 and 20 arranged so as to face each other, a 



grounding conductor plate 22 sandwiched between the first and the second 
dielectric substrates 10 and 20, a joining slot which is an opening 18 formed on 
the ground conductor plate 22, a first high frequency transmission line 12 
arranged on the first dielectric substrate 10, and a second and a third high 
frequency transmission lines 14 and 16 arranged on the second dielectric 
substrate 20. The first, the second, and the third high frequency transmission 
lines, 12, 14 and 16 are arranged so as to be orthogonal to the joining slot 18, 
and power is branched or combined through the joining slot 18. 
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CLAIMS 
[Claim(s)] 

[Claim 1] the 1st and 2nd dielectric substrates arranged so that it may counter -- 
this -- the ground which contacted a part of opposed face of each 1st and 2nd 
dielectric substrates, and directly, and has been arranged -- with a conductor 
said ground -- a conductor -- with the 1st RF transmission line arranged in 
opening formed upwards and the upper part of a field contrary to said opposed 
face of said 1st dielectric substrate The 2nd and 3rd RF transmission lines 
arranged in the upper part of either of the fields contrary to said opposed face of 
said 1st and 2nd dielectric substrates are provided. The said 1st, 2nd, and 3rd 
RF transmission lines are power distribution composition machines characterized 
by being arranged so that said opening may be intersected at least. 
[Claim 2] Said 1st RF transmission line is a power distribution composition 
machine according to claim 1 which is arranged in the upper part of the field 
where said 2nd and 3rd RF transmission lines differ, and is characterized by 
what is connected by the resistance element between said 2nd and 3rd RF 
transmission lines. 

[Claim 3] The power distribution composition machine according to claim 1 
characterized by providing further at least one dielectric substrate arranged so 
that at least one side of the fields contrary to said opposed face of said 1st and 
2nd dielectric substrates may be countered. 

[Claim 4] It is the power distribution composition machine according to claim 1 to 
3 which one side of the both ends of each of said 2nd and 3rd RF transmission 
lines is an open end, and is characterized by what another side is an electric 



supply terminal. 

[Claim 5] The power distribution composition machine according to claim 1 to 4 
characterized by what all of the both ends of each of said 2nd and 3rd RF 
transmission lines are electric supply terminals. 

[Claim 6] The said 1st, 2nd, and 3rd RF transmission lines and said openings 
carry out an abbreviation rectangular cross. The medial axis of the longitudinal 
direction of said 1st RF transmission line and the medial axis of the direction of a 
short hand of said opening carry out abbreviation coincidence. And said 2nd and 
3rd RF transmission lines are power distribution composition machines according 
to claim 1 to 5 characterized by what it changes with a pair and is arranged to the 
medial axis of the longitudinal direction of said 1st RF transmission line in the 
location of the approximate line symmetry. 

[Claim 7] It is arranged in the upper part of either of the fields contrary to said 
opposed face of said 1st and 2nd dielectric substrates, the 2nd which 
accomplishes a pair -- n+2 (n: natural number) and the 2nd -- the RF 
transmission line of n+3 The RF transmission line and said opening of n+3 carry 
out an abbreviation rectangular cross, further -- providing -- said 2nd [ the ] -- n+2 
and the 2nd -- and said 2nd [ the ] -- n+2 and the 2nd -- the power distribution 
composition machine according to claim 1 to 6 characterized by what the RF 
transmission line of n+3 is arranged for to the medial axis of the longitudinal 
direction of said 1st RF transmission line in the location of the approximate line 
symmetry. 

[Claim 8] said 2nd [ the ] -- n+2 and the 2nd -- the power distribution composition 
machine according to claim 7 characterized by what one side of the both ends of 
each RF transmission line of n+3 is an open end, and another side is an electric 
supply terminal. 

[Claim 9] said 2nd [ the ] -- n+2 and the 2nd -- the power distribution composition 
machine according to claim 7 characterized by what all of the both ends of each 
RF transmission line of n+3 are electric supply terminals. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power distribution unit or 
power composition machine of a millimeter wave band field from a microwave 
band. 
[0002] 

[Description of the Prior Art] As a power distribution composition machine used in 
a millimeter wave band field from a microwave band, the combining T shown in 
drawing 12 (a) and the power distribution composition machine of the Wilkinson 
mold shown in drawing 12 (b) are known, for example. In such a power 
distribution composition machine, in order to distribute the signal from the 1st RF 
transmission line 102 arranged on the front face of the dielectric substrate 100 to 
the 2nd and 3rd RF transmission lines (not shown) arranged at the rear face of 
the dielectric substrate 100, the connecting means which connects the front face 
and rear face of the dielectric substrate 100 is required. As this connecting 
means, the approach of forming a through hole in the interior of the dielectric 
substrate 100, the slot coupling indicated by JP,3-129903,A are mentioned, for 
example. And after connecting the 1st surface RF transmission line 102 to the 



rear face at which the 2nd and 3rd RF transmission lines have been arranged by 
those technique first, the conventional power distribution composition machine is 
constituted. 

[0003] However, when the above connecting means are used, it is necessary to 
prepare both the field for connecting between ** multilayer substrates, the above- 
mentioned through hole, the field for slot coupling, the field for constituting ** 
power distribution composition machine, and **. For this reason, the problem that 
a circuit scale will become large will arise compared with what does not make 
connection between multilayers. Furthermore, in a millimeter wave band etc., 
there is also a problem that the loss from the transmission line becomes large, 
especially according to increase of the circuit scale. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention was made in order to 
solve such a technical problem, it attains simplification of a circuit, and aims at 
offering the power distribution composition machine which can make a circuit 
scale small with a millimeter wave band especially. 
[0005] 

[Means for Solving the Problem] The 1st and the 2nd dielectric substrate 10 and 
20 which have been arranged [ in order to attain the above-mentioned purpose, ] 
so that this invention may be illustrated to drawing 1 , and it may counter, the 1st 
and 2nd dielectric substrates 10 and 20 -- the ground which contacted a part of 
each opposed face and directly, and has been arranged -- with a conductor 
(touch-down a conductor plate) 22 touch-down -- a conductor -- with the 1st RF 
transmission line 12 arranged in the opening (slot for association) 18 formed on 
the plate 22, and the upper part of a field contrary to the opposed face of the 1st 
dielectric substrate 10 The 2nd and the 3rd RF transmission line 14 and 16 which 
have been arranged in the upper part of either of the fields contrary to the 
opposed face of the 1st and 2nd dielectric substrates 10 and 20, It is a 
preparation ****** distribution composition machine, and the 1st, 2nd, and 3rd RF 
transmission lines 12, 14, and 16 are characterized by being arranged so that the 



slot 18 for association may be intersected at least. 

[0006] According to this invention, the power supplied to the 1 st RF transmission 
line 12 excites the electric field on the slot 18 for association, for example. And 
the 2nd and 3rd RF transmission lines 14 and 16 are made shortly excited by the 
electric field. As for the power supplied to the 1st RF transmission line 12, the 
2nd and 3rd RF transmission lines 14 and 16 will be distributed through the slot 
18 for association by this phenomenon, the 2nd and 3rd RF transmission lines 14 
and 16 -- the characteristic impedance which looked at the slot 18 for association 
from the 1st RF transmission line 12 can be adjusted by the relative physical 
relationship over each slot 18 for association, the characteristic impedance, the 
die length of an open end, and accommodation of**. For this reason, a power 
distribution composition machine with a property equivalent to the case where all 
the 1st, 2nd, and 3rd RF transmission lines have been arranged on the same 
field is realizable. Moreover, the 2nd and 3rd RF transmission lines 14 and 16 do 
not necessarily need to be arranged on the same field. 
[0007] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of 
operation of this invention is explained below. In the publication of the following 
drawings, the same or similar sign is given to the same or similar part. 
[0008] (Gestalt of the 1st operation) Drawing 1 is drawing showing the 
configuration of the power distribution composition machine concerning the 1st 
operation gestalt of this invention, and it is the sectional view where (a) looked at 
the top view and (b) looked at (a) from l-l. With the power distribution 
composition vessel concerning the gestalt of this 1st operation, the 1st RF 
transmission line 12 is arranged in the upper part of one field (it is hereafter 
called "the 1st principal plane".) of the 1st dielectric substrate 10. What is 
necessary is for a microstrip line just to constitute this 1st RF transmission line 12. 
Moreover, you may be a GURAUNDEDDOKO planar track, a couple DOMAI 
cross trip track, etc. On the other hand, the 2nd and 3rd RF transmission lines 14 
and 16 are arranged in the upper part of one field (it is hereafter called "the 2nd 



principal plane".) of the 2nd dielectric substrate 20. It is constituted by the 
microstrip line, a GURAUNDEDDOKO planar track, a couple DOMAI cross trip 
track, etc. like [ these 2nd and 3rd RF transmission lines 14 and 16 ] the 1st RF 
transmission line 12. In drawing 1 , for example, or the power from the 1st RF 
transmission line 12 on the 1st principal plane is distributed to the 2nd on the 2nd 
principal plane, and the 3rd RF transmission line 14 and 16, the power from the 
2nd and 3rd RF transmission lines 14 and 16 will be compounded, and the 1st 
RF transmission line 12 will be supplied. 

[0009] The 1st and 2nd dielectric substrates 10 and 20 constitute the multilayer 
dielectric substrate by connection of the fields of each another side, between the 
1st dielectric substrate 10 and the 2nd dielectric substrate 20 -- touch-down -- a 
conductor -- the plate 22 is put. and the 1st dielectric substrate 10, the 2nd 
dielectric substrate 20, and touch-down -- a conductor -- the opening 18 which 
has the rectangle configuration surrounded with the plate 22 is formed. This 
opening 18 serves as a slot for association which combines each between the 
1st RF transmission line 12 arranged between the 1st RF transmission line 12 
arranged on the 1st principal plane, and the 2nd RF transmission line 14 
arranged on the 2nd principal plane, and on the 1st principal plane, and the 3rd 
RF transmission line 16 arranged on the 2nd principal plane, the 1st, 2nd, and 
3rd RF transmission lines 12, 14, and 16 -- respectively -- ** -- it is arranged so 
that it may cross in the slot 18 for association. More specifically the 1st RF 
transmission line 12 It is arranged so that the medial axis and the minor axis of 
the slot 18 for association may be in agreement. The 2nd and 3rd RF 
transmission lines 14 and 16 It is arranged in the location which serves as axial 
symmetry to the minor axis of the slot 18 for association, and is the distance (it is 
hereafter called "open stub length".) from the slot 18 for association to the open 
end of each radio frequency transmission line ways 12, 14, and 16 further. L1, L2, 
and L3 have predetermined die length. 

[0010] Next, actuation of the gestalt of operation of the 1st of this invention is 
explained. For example, the high-frequency power supplied to the 1st RF 



transmission line 12 from the electric supply terminal T1 excites the electric field 
on the slot 18 for association which intersects the 1st RF transmission line 12. 
The 1st RF transmission line 12 is formed along with the center line of the 
direction of a minor axis of the slot 18 for association, and this electric field serve 
as max, when the open stub length L1 of the 1st RF transmission line 12 is set to 
lambdag/4 of clock frequency (lambdag: also call it the wavelength within a track, 
and the guide wave length). The electric field excited on this slot 18 for 
association make the 2nd and 3rd RF transmission lines 14 and 16 arranged on 
the 2nd principal plane excited shortly. If the 2nd and 3rd RF transmission lines 
14 and 16 are located in a line symmetric position to the center line of the 
direction of a minor axis of the slot 18 for association at this time as mentioned 
above, distribution of power will be equally attained to the 2nd and 3rd RF 
transmission lines 14 and 16. furthermore, the characteristic impedance of the 
1st, 2nd, and 3rd radio frequency transmission line ways 12, 14, and 16 and the 
open stub length L1, L2, and L3 -- if each is set as the optimal value, impedance 
matching can be carried out on the radio frequency transmission line ways 12, 14, 
and 16. 

[001 1] this invention person made the power distribution composition machine 
concerning the gestalt of operation of the 1st of this invention of drawing 1 as an 
experiment, and measured the frequency characteristics of the reflection loss of 
each electric supply terminal, and an insertion loss. Each parameter of the power 
distribution composition machine made as an experiment is as follows. 
[0012] 

[Equation 1] (a) Width of face of specific-inductive-capacity:2.60 of the dielectric 
substrates 10 and 20, the thickness:0.8mm(b) RF transmission lines 12 and 14, 
and the 16:microstrip line (c) RF transmission line 12 : 1mm (about SOohms) 

(d) The RF transmission-line width of face 14, 16:0.63 mm (about 70ohms) 

(e) slot 18:16mmfor distance:6mm(g) association x between the open stub length 
L1 and L2, the L3:6.6mm(f) RF transmission line 14, and 16 -- 1mm, the 
characteristic impedance in the slot 18 neighborhood for association is about 



70ohms, and the open stub length L2 and L3 of the 2nd and 3rd RF transmission 
lines 14 and 16 is abbreviation lambdag/4 here. Moreover, the characteristic 
impedance of the 1st RF transmission line 12 is about 50ohms. Therefore, the 
characteristic impedance of the 2nd [ which was seen from directly under / slot 
18 /for association ] and 3rd RF transmission lines 14 and 16 is set to about 100 
ohms. 

[0013] The frequency characteristics of the reflection loss by the side of the 
power distribution composition machine seen to drawing 2 from each electric 
supply terminal T1 of drawing 1 - each T3 are shown. The good property of - 
20dB or less was acquired in the frequency range which measured the reflection 
loss (S11) seen from the electric supply terminal T1 so that drawing 2 might 
show. Moreover, drawing 3 is drawing showing the frequency characteristics of 
the insertion loss from the electric supply terminal T1 of drawing 1 to T2 and T3 
from the electric supply terminal T1. Although imbalance is seen somewhat in the 
measured frequency range, each of insertion losses (S21) from the electric 
supply terminal T1 to T2 and insertion losses (S31) from the electric supply 
terminal T1 to T3 is [ about ]. -It compares with -3dB in the case of being about 
3.5dB and **** being without a loss, and is 0. respectively. It turns out that it is 
stopped by loss of dB extent. Moreover, the difference of the electric power 
supply to both is about 1dB at the maximum, and shows 0.5dB or less and a 
good value in the range of 5.7 to 6GHz. 

[0014] With the power distribution composition vessel concerning the gestalt of 
operation of the 1st of this invention, a property almost equivalent to the usual 
combining T is realizable. Furthermore, between the RF transmission lines 
arranged on a different dielectric substrate can be connected without using a 
through hole, the slot for interlayer connections, etc. For this reason, according to 
the gestalt of operation of the 1 st of this invention, it becomes possible to 
connect the RF transmission lines arranged at a different layer, without 
increasing a circuit scale. 

[0015] (Gestalt of the 2nd operation) Next, the gestalt of operation of the 2nd of 



this invention is explained. Drawing 4 is drawing showing the configuration of the 
power distribution composition machine concerning the gestalt of operation of the 
2nd of this invention, and it is the sectional view where (a) looked at the top view 
and (b) looked at (a) from l-l. The gestalt of this 2nd operation has the 
composition shown in above-mentioned drawing 1 of having connected the 
resistance element 24 in the gestalt of the 1st operation between the 2nd RF 
transmission line 14 and the 3rd RF transmission line 16. Here, the distance L4 
between a resistance element 24 and the slot 18 for association is abbreviation 
lambdag/4. 

[0016] The power distribution composition machine concerning the gestalt of 
operation of the 2nd of this invention is equipped with the configuration 
equivalent to the power distributor of the common Wilkinson mold shown in 
drawing 12 (b). A resistance element 24 absorbs a part for the imbalance 
produced when the power supplied from the 1st RF transmission line 12 is 
distributed to the 2nd and 3rd RF transmission lines 14 and 16, and has the 
effectiveness of making the input impedance characteristic which looked at the 
power distribution composition machine side from the 2nd and 3rd RF 
transmission lines 14 and 16 improving further. Moreover, the resistance element 
24 is equipped also with the effectiveness which prevents leakage of the power 
from the RF transmission line 14 to the 2nd RF transmission line [ 3rd ] 16, or 
leakage of the power from the RF transmission line 16 to the 3rd RF transmission 
line [2nd] 14. 

[0017] Like the case of the gestalt of the 1st operation of the above, this invention 
person made the power distribution composition machine concerning the gestalt 
of operation of the 2nd of this invention of drawing 4 as an experiment, and 
measured the frequency characteristics of the reflection loss of each electric 
supply terminal, and an insertion loss. Each parameter of the power distribution 
composition machine made as an experiment is the same as that of the case of 
the gestalt of the 1st operation. Moreover, about the resistance element 24, it set 
up as follows. 



[0018] (h) Resistance of a resistance element 24 : 100ohms of resistance 
elements 24 were connected to the location of lambdag/4 from the slot 18 for 
association here. 

[0019] The frequency characteristics of the reflection loss by the side of the 
power distribution composition machine seen to drawing 5 from each electric 
supply terminal T1 of drawing 4 - each T3 are shown, the reflection loss (S1 1) 
seen from drawing 5 to the electric supply terminal T1 -- in addition, it turns out 
that the property also with the reflection loss (S22, S33) as good in the measured 
frequency range seen from the electric supply terminal T2 and T3 as -15dB or 
less has been acquired. Therefore, if it compares with drawing 2 , not only the 
electric supply terminal T1 but the reflection loss property seen from the electric 
supply terminal T2 and T3 is improvable [ with addition of a resistance element 
24 ] so that clearly. 

[0020] Moreover, drawing 6 is drawing showing the frequency characteristics of 
the insertion loss from the electric supply terminal T1 to T2, and the frequency 
characteristics of the insertion loss from the electric supply terminal T1 to T3. It 
turns out by -4dB that an insertion loss is almost fixed in the measured frequency 
range, although degradation of about 0.5dB insertion loss is seen as compared 
with drawing 3 , when the insertion loss became about 1 law conversely shows 
that it is easy to use. 

[0021] Furthermore, the frequency characteristics of the amount of isolation from 
the electric supply terminal T2 to T3 are shown in drawing 7 . With the power 
distribution composition vessel of the usual Wilkinson mold, the isolation 
(leakage of the power from the electric supply terminal T2 to electric supply 
terminal T3) of the electric supply terminal T2 and electric supply terminal T3 is 
stopped by -20dB or less. Drawing 7 shows that the equivalent property is 
acquired also in the power distribution composition machine of this operation 
gestalt. 

[0022] With the power distribution composition vessel concerning the gestalt of 
operation of the 2nd of this invention, a property almost equivalent to the power 



distribution composition machine of the usual Wilkinson mold is realizable. 
[0023] (Gestalt of the 3rd operation) Next, the gestalt of operation of the 3rd of 
this invention is explained. Drawing 8 is drawing showing the configuration of the 
power distribution composition machine concerning the gestalt of operation of the 
3rd of this invention, and it is the sectional view where (a) looked at the top view 
and (b) looked at (a) from l-l. The gestalt of this 3rd operation has composition 
which was shown in above-mentioned drawing 1 and which carried out the 
laminating of the 3rd dielectric substrate 26 to the upper part of the 1st principal 
plane of the 1st RF transmission line 12, and put the 1st RF transmission line 12 
between it with the 2nd dielectric substrate 20 and the 3rd dielectric substrate 26 
further in the gestalt of the 1st operation. 

[0024] With the gestalt of operation of the 3rd of this invention, by putting the 1st 
RF transmission line 12 between the 1st dielectric substrate 10 and the 3rd 
dielectric substrate 26, the guide wave length in the 1st RF transmission line 12 
is shortened, and this realizes the miniaturization of a circuit. Furthermore, the 
extraneous emission from the 1st RF transmission line 12 can be oppressed by 
existence of the 3rd dielectric substrate 26. For this reason, while low-loss-izing 
of transmission is possible, when equipment is stored in a package etc., it has 
the description that degradation of the property by unnecessary resonance can 
be reduced. 

[0025] Although it has composition which carried out the laminating of the 3rd 
dielectric substrate 26 to the 1st [ of the 1st dielectric substrate 10 ] principal 
plane side with the gestalt of operation of the 3rd of this invention, this invention 
is not restricted to this. For example, of course, it does not matter even if it 
carries out a laminating to a 2nd [ of the 2nd dielectric substrate 20 ] principal 
plane side. Furthermore, you may be the structure where the laminating of the 
3rd dielectric substrate 26 was carried out to both by the side of the 1st [ of the 
1 st dielectric substrate 1 0 ] principal plane, and the 2nd [ of the 2nd dielectric 
substrate 20 ] principal plane. 

[0026] (Gestalt of the 4th operation) Next, the gestalt of operation of the 4th of 



this invention is explained. Drawing 9 is drawing showing the configuration of the 
power distribution composition machine concerning the gestalt of operation of the 
4th of this invention, and it is the sectional view where (a) looked at the top view 
and (b) looked at (a) from l-l. With the gestalt of the 1st operation, although the 
2nd and 3rd RF transmission lines 14 and 16 are specifically [ both ] arranged on 
the same field at the 2nd [ of the 2nd dielectric substrate 20 ] principal plane top, 
they are arranged by the gestalt of this 4th operation on the field which was 
shown in above-mentioned drawing 1 and where the 2nd and 3rd RF 
transmission lines 14 and 16 differ. With the gestalt of operation of the 4th of this 
invention, it becomes possible to supply distribution of power to the RF 
transmission line arranged at a different layer. For this reason, it becomes 
unnecessary to perform an interlayer connection beyond the need, and 
effectiveness is in reduction of a circuit scale. 

[0027] In drawing 9 , although the 2nd RF transmission line 14 is arranged on the 
1st principal plane by which the 1st RF transmission line 12 has been arranged, 
of course, it does not restrict this invention to this. For example, a new dielectric 
substrate may be inserted in the upper part of the 1st RF transmission line 12, 
and the 2nd RF transmission line 14 may be arranged on the dielectric substrate. 
[0028] (Gestalt of the 5th operation) Next, the gestalt of operation of the 5th of 
this invention is explained. Drawing 10 is drawing showing the configuration of 
the power distribution composition machine concerning the gestalt of operation of 
the 5th of this invention, and it is the sectional view where (a) looked at the top 
view and (b) looked at (a) from l-l. Although one edge of the 2nd and 3rd RF 
transmission lines 14 and 16 was an open end with the gestalt of the 1st 
operation of the above, let the both ends of the 2nd and 3rd RF transmission 
lines 28 and 30 be electric supply terminals with the gestalt of this 5th operation. 
[0029] according to the gestalt of operation of the 5th of this invention -- the 2nd 
and 3rd RF transmission lines 28 and 30 -- it becomes possible to allot further 
the power which was alike, respectively and was distributed for 2 minutes. That is, 
according to the gestalt of operation of the 5th of this invention, 4 distribution 



circuits can be realized, without causing increase of a circuit scale. 
[0030] (Gestalt of the 6th operation) Next, the gestalt of operation of the 6th of 
this invention is explained. Drawing 1 1 is drawing showing the configuration of 
the power distribution composition machine concerning the gestalt of operation of 
the 6th of this invention, and it is the sectional view where (a) looked at the top 
view and (b) looked at (a) from l-l. The gestalt of this 6th operation has the 
composition of having added the 4th and 5th RF transmission lines 32 and 34 to 
the gestalt of the 5th operation of the above further. 

[0031] As shown in drawing 1 1 , with the power distribution composition vessel 
concerning the gestalt of this 6th operation, the 2nd and 3rd RF transmission 
lines 28 and 30 are arranged on the 2nd [ of the 2nd dielectric substrate 20 ] 
principal plane, and the 4th and 5th RF transmission lines 32 and 34 are 
arranged on the 1st [ of the 1st dielectric substrate 10 ] principal plane with the 
1st RF transmission line 12. 

[0032] according to the gestalt of operation of the 6th of this invention -- the 1st 
RF transmission lines [ 2nd, 3rd, 4th, and 5th ] 28, 30, 32, and 34 from the RF 
transmission line 12 -- it becomes possible to allot further the power which was 
alike, respectively and was distributed for 2 minutes. That is, according to the 
gestalt of operation of the 6th of this invention, 8 distribution circuits can be 
realized, without causing increase of a circuit scale. 

[0033] (Gestalt of other operations) Although invention accomplished by this 
invention person was indicated above, if this invention is limited, he should not 
understand the statement and the drawing which make a part of this indication. 
The gestalt, example, and employment technique of various alternative 
implementation will become clear to this contractor from this indication. 
[0034] For example, although the slot 18 for association of T3 [ the electric 
supply terminal T1 of the 1st RF transmission line 12, the 2nd and the electric 
supply terminal T2 of the 3rd RF transmission line 14 and 16, and ] is pinched 
and they are arranged with the gestalt of the above-mentioned 1st thru/or the 4th 
operation in the location which counters, respectively To the slot 18 for 



association, even if all the electric supply terminals T1 and T2 and T3 are 
arranged at the same side, of course, they do not matter. Furthermore, the slot 
18 for association of T3 [ the 2nd and the electric supply terminal T2 of the 3rd 
RF transmission line 14 and 16, and ] is pinched, and they may be arranged so 
that it may counter. 

[0035] Moreover, in the gestalt of the above-mentioned 1st thru/or the 6th 
operation, the ingredients of the 1st thru/or 3rd dielectric substrate 10, 20, and 26 
may be foam and honeycomb material, and even if they are the things of the 
structure which carried out the laminating combining these, they are not cared 
about. Moreover, you may be the laminated circuit board which carried out the 
laminating to the dielectric substrate combining these. Furthermore, you may be 
the substrate which constituted periodic structure artificially by the hole or the slot 
in the dielectric substrate and the semi-conductor substrate. 
[0036] Thus, he should understand that this invention includes the gestalt of 
various operations which have not been indicated here etc. Therefore, this 
invention is limited by only the invention specification matter which starts an 
appropriate claim from this indication. 
[0037] 

[Effect of the Invention] According to this invention, an interlayer connection is 
possible and the power distribution composition machine with which the circuit 
was simplified can be realized. Especially this invention is effective in the power 
distribution composition machine used on high frequencies, such as a millimeter 
wave band. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the power distribution 
composition machine concerning the gestalt of operation of the 1st of this 
invention, and is the sectional view where (a) looked at the top view and (b) 
looked at (a) from l-l. 

[Drawing 2] It is drawing showing the frequency characteristics of the reflection 
loss by the side of the power distribution composition machine seen from each 
electric supply terminal T1 of drawing 1 - each T3. 

[Drawing 3] It is drawing showing the frequency characteristics of the insertion 
loss from the electric supply terminal T1 of drawing 1 to T2, and the frequency 
characteristics of the insertion loss from the electric supply terminal T1 to T3. 
[Drawing 4] It is drawing showing the configuration of the power distribution 
composition machine concerning the gestalt of operation of the 2nd of this 
invention, and is the sectional view where (a) looked at the top view and (b) 
looked at (a) from l-l. 

[Drawing 5] It is drawing showing the frequency characteristics of the reflection 
loss by the side of the power distribution composition machine seen from each 
electric supply terminal T1 of drawing 4 - each T3. 

[Drawing 6] It is drawing showing the frequency characteristics of the insertion 
loss from the electric supply terminal T1 of drawing 4 to T2, and the frequency 
characteristics of the insertion loss from the electric supply terminal T1 to T3. 
[Drawing 7] It is drawing showing the frequency characteristics of the amount of 
isolation from the electric supply terminal T2 of drawing 4 to T3. 



[Drawing 8] It is drawing showing the configuration of the power distribution 
composition machine concerning the gestalt of operation of the 3rd of this 
invention, and is the sectional view where (a) looked at the top view and (b) 
looked at (a) from l-l. 

[Drawing 9] It is drawing showing the configuration of the power distribution 
composition machine concerning the gestalt of operation of the 4th of this 
invention, and is the sectional view where (a) looked at the top view and (b) 
looked at (a) from l-l. 

[Drawing 10] It is drawing showing the configuration of the power distribution 
composition machine concerning the gestalt of operation of the 5th of this 
invention, and is the sectional view where (a) looked at the top view and (b) 
looked at (a) from l-l. 

[Drawing 1 1] It is drawing showing the configuration of the power distribution 
composition machine concerning the gestalt of operation of the 6th of this 
invention, and is the sectional view where (a) looked at the top view and (b) 
looked at (a) from l-l. 

[Drawing 12] It is the top view showing the configuration of the power distribution 

composition machine concerning the conventional technique, and (a) is a 

combining T and (b) is the power distribution composition machine of the 

Wilkinson mold. 

[Description of Notations] 

10 1st Dielectric Substrate 

12 1st RF Transmission Line 

14 28 The 2nd RF transmission line 

16 30 The 3rd RF transmission line 

1 8 Slot for Association 

20 2nd Dielectric Substrate 

22 Touch-down -- Conductor -- Plate 

24 Resistance Element 

26 3rd Dielectric Substrate 



32 4th RF Transmission Line 
34 5th RF Transmission Line 
100 Dielectric Substrate 
102 RF Transmission Line 

T1 , T2, T3, T four, T5, T6, T7, T8, T9 Electric supply terminal 

[Translation done.] 
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[0033] ( z<r>mconmmm) int. *mmtz 
XiXf&ztitzmi&imLfztf, z\com^co-^^ 
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